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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS
P. O. BOX 631
VICKSBURG. MISSISSIPPI 39180

IN REPLY REFER TO: WESYV 15 June 1978

SUBJECT: Transmittal of Technical Report D-78-8

TO: All Report Recipients

1. The technical report transmitted herewith represents the results of
Work Unit 4F01B regarding vegetation succession and wildlife use of
dredged material islands in Texas. This work unit was conducted as
part of Task 4F (Island Habitat Development) of the Corps of Engineers'
Dredged Material Research Program (DMRP). Task 4F was part of the
Habitat Development Project of the DMRP and had as its objective the
investigation, evaluation, and testing of methodologies for habitat
creation and management on dredged material islands.

2. 1Island habitat development has been studied by the DMRP throughout
the United States through the evaluation of vegetation succession and
animal use of existing dredged material islands. The most significant
wildlife aspect of these islands is their use by colonial nesting sea
and wading birds (such as gulls, terns, egrets, herons, ibises, and
pelicans). This wildlife resource, although generally inadvertently
created, presents a significant opportunity for habitat management and
development that is consonant with continued dredged material disposal.

3. 1In the study reported herein, Work Unit 4F01B, the entire Intra-
coastal Waterway in Texas and the Houston Ship Channel were evaluated.
Of the numerous dredged material islands in Texas, 136 were surveyed,
and 17 in the Galveston Bay area and 17 in the Upper Laguna Madre were
selected for more detailed study. It was found that 62 percent of all
colonial species (more than 156,000 adult birds) along the Texas coast
in 1977 nested on dredged material islands. Five of these species, the
least tern, the gull-billed tern, the roseate spoonbill, the reddish
egret, and the brown pelican (endangered), are of local and national
interest because of their limited numbers.

4. From a local perspective, this study will be of direct value in
managing and developing dredged material island habitats in Texas. A
national perspective is presented in a report entitled '"Development and
Management of Avian Habitat on Dredged Material Islands" (4F03), which
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synthesizes island habitat research in Texas, the Great Lakes (4F(01A),
New Jersey (4F01D), North Carolina (4F02), Florida (4F01C), the Pacific
Northwest (4F01E), and the Upper Mississippi River (4FO01F).
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Colonel, Corps of Engineers
Commander and Director
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CONVERSION FACTORS, METRIC (SI) TO U. S. CUSTOMARY
UNITS OF MEASUREMENT

Metric (SI) units of measurement used in this report can be converted to

U. S. customary units as follows:

Multiply By To Obtain
centimeters . 3937007 inches
meters 3.2808398 feet
kilometers , 62137 miles (U.S. stature)
square centimeters .1550 square inches
square meters 10.763915 square feet
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kilograms 2.2046229 pounds
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USE OF DREDGED MATERIAL ISLANDS BY COLONIAL
SEABIRDS AND WADING BIRDS IN TEXAS

PART I: INTRODUCTION

Tdentification of the Subject

1. The disposal of dredged material resulting from the creation
and maintenance of navigation waterways and harbors has become a matter
of national interest and concern. As a result of this interest and con-
cern the Dredged Material Research Program (DMRP) was initiated at the
Waterways Experiment Station (WES). One of the objectives of the DMRP
was to assess the importance to wildlife of dredged material island
habitats (Smith 1977).

2. Dredging operations in shallow coastal bays and estuaries often
generate small islands or chains of islands and these emergent islands
eventually become a substrate for the growth and development of plant and
animal communities. As the islands mature, the initial communities are
replaced in an orderly sequence by progressively more complex plant and
animal associations. This sequence of biotic changes is known as eco-
system development (Cdum 1969) or ecological succession (0dum 1971).

3. The stages, or seres, in the successional sequence vary with
substrate, local hydrography, and climate. However, within a given re-
gion the patterns of seral stages may be similar with each seral stage
conducive to use by certain wildlife species for feeding, roosting, and
reproductive efforts. These dredged material islands can and do provide
important nesting habitat for many species of colonial nesting seabirds,
shorebirds, and wading birds (Pelecaniformes, Ciconiiformes,
Charadriiformes, and Gruiformes) along the Atlantic and Gulf Coasts
(Smith 1977).

4. In October 1976, an investigation of the use of dredged
material islands by colonial nesting seabirds and wading birds in Texas

was initiated. The objectives of the study were to: 1) document the use



of dredged material islands by birds on all navigable waterways in Texas
that are maintained by the U. S. Army Corps of Engineers; 2) examine
vegetative succession on dredged material islands; 3) identify the
physical and biological features which influence the selection of certain
islands as rookeries by breeding birds, and 4) provide base-line data for
future studies.

5. The purpose of this study was to aid personnel of the Army Corps
of Engineers in assessing the envirommental impact of dredged material
disposal sites in Texas waters. This information should aid in formu-
lating standards for the placement and design of dredged material islands
as well as provide recommendations for disposal of materials and manage-

ment or development of habitats on existing islands.

History and Description of Dredging in Texas

6. Efforts to obtain an inland waterway system began before Texas
became a Republic (Anonymous 1976). Most of the early attempts to open
various Texas waterways to navigation were made by local entrepreneurs
but the advent of World War I proved that a system of internally con-
necting waterways was needed. The Federal government began buying private
canals and improving existing channels along the entire Gulf Coast and by
1925 there was a continuous government-operated waterway from the
Mississippi River to the Sabine River.

7. 1In 1925 Congress approved the dredging of a 2.7-m¥ by 30.5-m
canal from the Sabine River to Galveston Bay. This channel was completed
in 1933 and by 1941 had been extended from Galveston to Corpus Christi.

8. In 1942 the U. S. Army Corps of Engineers (USACE) was author-
ized to enlarge the Gulf Intracoastal Waterway (GIWW) from Apalachee
Bay, Florida to Corpus Christi and to extend the GIWW to the vicinity of
the Mexican border. This enlargement would improve the channel to an

authorized depth of 3.7 m and an authorized width of 38.1 m. The

¥ A table of factors for converting metric (SI) units of measurement
to U. S. customary units is presented on page 7.



enlargement and extension to Brownsville was completed in 19Lko,

9. The GIWW extends approximately 787.1 km along the Texas coast
from the Sabine River to Brownsville and is heavily used. Since 1969,
annual shipping tonnage has exceeded 54.5 million metric tons. Numerous
tributary channels connect and many other Federally authorized shallow-
draft tributary channels connect via other navigable channels. Numerous
private concerns have dredged channels that may link directly with the
GIWW or that unite with Federally authorized channels for access to the
GIWW.

10. The construction and maintenance of a complex of navigational
channels requires the dredging and disposal of thousands of cubic meters
of dredged material. As a result of variable shoaling rates, maintenance
dredging must be done every 12 to 60 months on portions of the channels.
A total of 10,904,848 cubic meters of disposal material is dredged
annually from the GIWW and its major tributary channels in Texas
(USACE 1975).

11. The most commonly used method of dredging along the Texas GIWW
and its tributaries is the hydraulic dredge. These dredges are not self-
propelled and must be towed to the job site. They have cutterheads at
the end of a long pipe fitted with a powerful suction pump. They work by
loosening the material from the bottom, sucking it up as a thin slurry,
and pumping the slurry through a pipeline to a disposal site (USACE 1975).

12. In Texas, there are three methods of dredged material disposal,
The most recent, where feasible, is to deposit the materials in dike-
enclosed land banks. For those channels that pass through deep water
areus, dredged material is deposited in sub-aqueous banks; but in shallow
bays or lagoons, the deposits commonly form emergent domes, or islands.
Recently, dikes have been constructed on existing dredged material

islands to contain additional materials from subsequent disposals.

Succession on Fmergent Disposal Sites

13. Any standard introductory ecology text such as Odum (1971) or

Smith (1974) presents descriptions of the principles of succession.

10



Therefore, the following aiscussion is merely a brief summary of the
major aspects.

14. The assemblage of plants and animals occuvying an area at any
given time is termed the biotic community. The species composition of
a community changes through time so that one community replaces another
in a continuous series of stages called seres. FEach seral stage results
from the interactions of climatic, edaphic, and biotic influences with
the alteration of the environment induced by the bio-dynamics of the
previous stage. Theoretically, the succession reaches a stable, self-
perpetuating stage known as a climax community. In most cases, however,
succession 1s prevented from reaching a climax stage.

15. The creation of a dredged material island presents a new sub-
strate for seral development. When dredged material is deposited, it
generally forms a wide, inverted bare, dome-shaped mound. In North
Carolina, drift material was deposited on dredged material islands in
two ridges which were the result of storm and spring tides (Hunter and
Quay 1953). The drift material, primarily of dead plant remains con-
taining seeds, provided a bed in which seeds became established (Soots
and Parnell 1975b). Soots and Parnell (1975a; 1975b) have outlined the
plant succession and utilization of each seral stage by nesting birds
on dredged material islands in North Carolina.

16. Detailed studies on the succession of plant and vertebrate
communities on Texas dredged material islands are lacking. However, a
number of studies have dealt with aspects of the successional sequence.
Barnes (1971), Mendoza (1974) and Ortiz (1974) have detailed the physical
features, plant associations and bird communities on a series of dredged
material islands in the upper Laguna Madre. McMurray (1971), Simersky
(1971) and DePue (197h) analyzed the nesting habitats of specific shore-
birds or wading birds on dredged material islands in the same area.

17. There are no published reports on biotic aspects of dredged
material islands elsewhere on the Texas coast. However, the Coastal Zone
Resources Corporation (1977) studied the sequence of plant succession at

an upland disposal site along the GIWW near High Island, Texas. The

11



proximity of High Island to both East Bay and Trinity Bay makes this
successional study useful in an analysis of plant and animal succession

on dredged material islands in this area.



PART II: METHODS AND MATERIALS

Description of the Study Area

18. The Texas coastline can be divided into four climatic regimes
based roughly on rainfall (Thornthwaite 1948). A semi-arid climatic
type, charactized by evaporation in excess of rainfall, extends from
the Rio Grande to a point just south of Corpus Christi. The dry sub-
humid zone, which extends from Corpus Christi to Port Lavaca, has a
moisture deficient climate that occasionally approaches a moisture bal-
ance, depending upon the frequency of hurricanes. In the moist sub-
humid zone from Port Lavaca to Galveston, rainfall and evaporation are in
approximate balance but tending to a moisture surplus. From Calveston
to the Sabine River the climate is humid.

19. The transition between the climatic zones is so gradual that
Gould (1962) included the entire coastal zone of Texas in a life zone
called the Gulf Prairies and Marsh vegetational area. Blair (1950)
placed the coast within the Tamaulipan, Texas, and Austroriparian life
zones and Tharp (1952) divided the coast into the coastal prairie,
mesquite-chaparral and coastal sand dune vegetational regions. South of
Corpus Christi in the semi-arid climatic zone, Prosopis glandulosa Torr.
and chaparral have invaded the shallow sand areas of the coastal
prairies. Quercus virginia Mill. is common in the deeper sand dune areas
from Corpus Christi to Galveston and pines are prevalent east of
Galveston.

20. Although the climate of the southern coastal area is sub-
tropical to semi-arid, it is moderated by maritime tropical air out of
the southeast from the Gulf of Mexico. These southeast winds are im-
portant factors in any analysis of Texas bays since they transport sands
and pollen from the barrier islands to the inland bays.

2l. The climate of the northern part of the coast is more temper-
ate with temperatures influenced to a greater extent by the humidity.
Air temperafures vary from 250 to BOOC in the summer and 10° to 20°C in

the winter along the entire coast (Orton 1969). Air temperatures near

13



o
0 C occur almost every winter but last for only a few hours. Because of
the shallow depth of the coastal bays and estuaries, water temperatures

change quickly as do air temperatures.

Selection of Specific Study Areas

22. The majority of dredged material islands along the Texas
ccast are concentrated in the Laguna Madre and in the complex of bays
around Galveston (Figure 1). These areas vary greatly in climatic and
hydrographic features and this regional variation could affect patterns
of plant and avian succession. Therefore, to thoroughly analyze plant
succession and subsequent use of dredged material islands by colonial
seabirds and wading birds along the Texas coast, detailed studies in two
specific areas were completed.

23. The northern study area consisted of all of Galveston Bay in-
cluding the Houston Ship Channel, Trinity Bay, East Bay and West Bay
(Figures 2 and 3). The southern area for specific study included Aransas
Bay, Corpus Christi Bay, Baffin Bay and that portion of the Laguna Madre
from Corpus Christi Bay to 1.6 km south of Baffin Bay (Figure 4). All
of the islands chosen for detailed study were located in the Laguna

Madre.

Description of Specific Study Areas

Southern Study Area - The Laguna Madre

24, The Laguna Madre is a shallow lagoon that extends approxi-
mately 193.1 km south from Corpus Christi Bay to Just south of Port
Isabel (Figure 1). It is separated from the Gulf of Mexico by Padre
Island, one of a series of barrier islands along the Texas coast. The
lagoon is bisected by the GIWW for its entire length and is divided into
northern and southern parts by extensive, barren sand flats formed by a
hurricane in 1919 (Simmons 1957). The GIWW through these sand flats is
the only permanent water connection between these two parts. The

northern part of the Laguna Madre, which was the specific study area, is

1h
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connected to Baffin and Alazan Bays, two usually hypersaline bays that
unite before entering the Laguna Madre. The lagoon is deepest at this
junction, approximately 3.0 m, but rarely exceeds 1.8 m elsewhere (Breuer
1962).

25. Corpus Christi Bay, prior to 1950, was broadly cconnected to
the Laguna Madre at its upper end and water exchange with the Gulf of
Mexico was possible through the Corpus Christi Ship Channel entrance at
Port Aransas. From time to time, hurricanes have opened naturfal passes
through Padre Island and water has been exchanged with the Gulf of Mexico
for short periods of time.

26, In 1950 a landfill causeway was constructed from the Encinal
Peninsula (Flour Bluff) to Padre Island separating the Laguna Madre from
Corpus Christi Bay and the Gulf of Mexico. Exchange of water with Corpus
Christi Bay is presently limited to three openings totaling 457.2 linear
meters in width at extreme high water, or approximately 274.3 linear
meters at mean low tide (Simmons 1957).

27. Tidal fluctuations within the lagoon are slight, recorded as
11 to 12 cm by Fisk (1959). Strong winds are capable of reversing the
direction of tidal flow (Hildebrand and King 1972-73) and increasine the
effect of the tide on the windward side of land masses around and in the
lagoon. Winds from the southeast or south-southeast are prevalent even
during some winter months (Lohse 1955). Northerly winter winds push
water into the northern part of the lagoon from Corpus Christi Bay, lower
the tide in the northern end, and raise it at the southern end by as
much as 30 cm (Simmons 1957). Spring and autumn high tides raise the
water level by as much as 40.6 cm, but this has little effect on salinity
and water quality. Tidal currents have not been completely plotted for
the area (Simmons 1957), probably because of the influence of the wind.

28. There are no permanent fresh water streams that flow into the
Laguna Madre. Fresh water inflow to the northern portion is by means of
intermittent streams that enter Baffin Bay during periods of precipita-
tion (Hildebrand and King 1972-73). After light showers, these streams
may wash salt deposits into the bay (Simmons 1957).

29. The predominant characteristic of the Laguna Madre is its
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hypersalinity, which commbnly exceeds 70 ppt (Simmons 1957) and has been
recorded above 100 ppt (Baker 1949, Hedgpeth 1953). However, after a
heavy rain, surface salinities as low as 2 ppt have been recorded
(Hedgpeth 19L7). The Laguna Madre and the Laguna Madre del San Antonio
(Laguna Tamaulipas) of northern Mexico are the only hypersaline lagoons
in North America (Gunter 1967). High evaporation rates, limited tidal
exchange and limited fresh water inflow contribute to this hypersalinity
(Warshaw 1975).

30. As a result of these influences, the sediments in the Laguna
Madre are different from those of the more humid bays to the north
(Shepard and Rusnak 1957). The major sediment constituent is eolian
sand from Padre Island, probably originating from Rio Grande River de-
posits on the Continental Shelf (Fisk 1959). The only clay is in the
central Baffin Bay area and a small amount from the Nueces River where
it empties into Corpus Christi Bay. The sand in the northern Laguna
Madre is often mixed with fine shells Mulinia lateralis (Say) and
Anomalocardia auberiana (Orbigny), some silts and finely crystalline
calcareous and gypsum aggregates.

31. Under the hypersaline conditions, the mud flats in many parts
of the Laguna Madre support luxuriant growths of a blue-green algae,
Lyngbya confervoides (C. Hgardh) Gomont (Sorenson and Conover 1962).

Three species of sea grasses, Halodule Beaudettii (den Hartog) den Hartog,
Ruppia maritima L. and Halophila Engelmanii Asch, are common in the shallow
waters (Hedgpeth 1967). The plant communities with their associated
invertebrate fauna support high fish populations. Catches in the upper and
lower portions of the Laguna Madre together accounted for 59 percent of

the total finfish catch in major Texas bays during 1969-70 (Warshaw 1975).
Lists of the nektonic vertebrates and invertebrates have been compiled by
Breuer (1957; 1962), Simmons (1957) and Hildebrand and King (1972-73).
Hellier (1962) examined the relationship between fish biomass and photo-
synthesis in the lagoon.

32. The GIWW was completed through the upper Laguna Madre in 1948
and there are now 109 dredged material islands formed by its construction

and maintenance from the mouth of Corpus Christi Bay to one mile south
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of Baffin Bay where the channel enters the exposed sand flat. Three is-
lands in this area, Pita, North Bird, and South Bird, are natural islands.
There are approximately 40O smaller dredged material islands located

along privately maintained tributary channels.

Northern Specific Area

33. The northern specific study area consists of a complex of
four bays: all of Galveston Bay including the Houston Ship Channel,
Trinity Bay, East Bay and West Bay. These bays are less than 1.8 m deep
over most of their area and the substrate is fine sand and smaller
particles but oyster shell and oyster reefs are common. Major oyster
reefs separate several of these bays (Harry 1976) and Rehkamper (1969)
has mapped all of them in the bay complex.

3L, Two major rivers, the Trinity and San Jacinto, enter the upper
bays by way of the Houston Ship Channel. Numerous smaller streams drain
more limited areas around the bays. There are three connections to the
Gulf of Mexico: through Bolivar Pass at the east end of Galveston
Island, San Luis Pass at the western end of West Bay and a small arti-
ficial pass at the eastern end of Galveston Bay. Tidal variations in
this region average about 30 cm (Harry 1976).

35. Due to river-borne sediments, abundant phytoplankton, shaliow-
ness and wind and wave action, the bays are continually turbid to the
extent that objects deeper than one foot are usually not visible. As a
result, microscopic aguatic plants are rare in the region. Some iso-
lated patches of sea grasses are found in areas of West Bay.

36. The soils of the dredged material islands in the northern
specific study area are classified as Ijam soils (Crout 1976; Wheeler
1976). Included in this series are alkaline and saline soils that are
deep, nearly level and clayey. These soils formed in alkaline, saline,
clayey, marine and alluvial sediment that was dredged or pumped from the
floor of rivers, bays or canals during the construction of canals or
waterwvays.

37. In representative profile, the surface is dark-gray clay

about 20.3 em thick. The next layer is dark-gray and gray clay that
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extends to a depth of 1.6'm. However, included in some of the dredged
material deposits are soils that differ from Ijam soils in texture,
color, stratification and depth of horizon. Some of these soils have
stratified coarse sand and oyster shell layers and some areas have
vellowish-brown lower layers.

38. The Ijam soils are poorly drained. Permeability is very low
and available water capacity is moderate. Runoff and internal drainage
are very slow (Crout 1976). TIjam soils are generally considered poor
soils for vegetation development due to their salinity and poor surface
drainage. Newly deposited Ijam soils may not support vegetation for
several years (Wheeler 1976).

39. The history of channel construction is complex and will be
discussed in the description of each study island. The GIWW was con-
structed through the area during 1938 and 1939. Some deposits along the
Houston Ship Channel are 60 years old.

Island Selection

L0. Within each of the two study areas, each island or other
nearby locality with a history of bird nesting was located and serially
numbered (Appendix A). The primary source for this information was a
series of reports entitled "A cooperative census of large fish-eating
birds along the Texas coast from Pass Cavallo to Penascal Point," sub-
sequently shortened to "The cooperative fish-eating bird census." The
series was begun in 1967 by Dr. Henry Hildebrand, Texas A&T University,
and Mr. Gene Blacklock, Welder Wildlife Foundation. FEach census, taken
at the peak of the nesting period, was made from the air and supported
by counts made by ground parties. After 1969 the census was carried on
under the direction of Gene Blacklock, who supplied this study with most
of the nesting information. Sponsoring agencies have included Welder
Wildlife Foundation, Texas Parks and Wildlife Department, U.S. Fish and
Wildlife Service, Padre Island National Seashore, various universities
and other organizations. This information was invaluable in locating

prospective study islands, and as baseline information on past
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performance of each bird species along the coast of Texas.

L1. A1l dredged material islands, some natural islands with
dredged material deposited on them, and a few undisturbed natural islands
with records of bird nesting were located, visited by air, named and
numbered according to proximity to channel markers and/or local name.

All were then photographed from the air by Wallace Aerial Company of
Houston, Texas, at a scale of 2.5 cm equals 304.8 m. Islands were
selected from contact prints. Most prints were enlarged to a scale of
2.5 cm equals 45.7 m and color transparencies of each were made. Because
of the selection of this standard scale, most islands would fit within a
22.9 cm by 22.9 cm frame and either could be shown on an overhead pro-
Jector or outlines could be transferred to standard sized paper. The
photographs of the larger islands were divided into sections and printed
at the same scale. In addition, the photographs of the larger islands
were further reduced in size and extra prints were made at this larger
scale.

42. From these scaled photographs, the size of each island was
determined using a planimeter and outlines were traced for construction
of maps of vegetation and specific nesting locations. The contact prints
were used to up-date charts of the area and from these, maps were drawn
showing the general shape, size and location of each island in the study
areas, (Appendix B). Each of the islands was serially numbered and a data
sheet with physical dimensions, date of construction, dredged material
deposition history, basic vegetation and history of bird nesting was con-
structed (Appendixes C and D).

43. Dates of both construction and dredged material deposition to
have been provided by the U.3. Army Engineer District, Galveston, field
offices at Galveston and Corpus Christi were incomplete, so most of the
history was obtained from examination of past aerial photos and consulta-
tion with people in the area. The photos that were examined were made
for and obtained from the following agencies: Texas General Land Office,
U.S. Geological Survey, U.S. Department of Agriculture, National Aero-
nautics and Space Administration, and Texas A&I University. Some islands

within the specific study areas were photographed during certain years
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between 1945 and 1976 and by using these photographs and canal mainte-
nance schedules we were able to conclude from the appearance of outfall
erosion scars and/or fresh deposits whether or not deposits had been
made on some of the islands.

44, With the aid of the color transparencies, island construction
dates, dredged material deposition history and bird nesting history, 17
islands were selected in each of the two areas, 34 in all. Criteria for
their selection included: adequacy of historical information; vari-
ability of vegetation; soil type; shape and size of the island; age of
dredged material deposition; the possibility of determination of vegeta-
tion succession; history of nesting birds; and a history of previous

studies.

Vegetation Studies

45, Each island was visited during the early part of the study,
the apex of each island was visually located and marked and a transect
was established from the apex, usually along the greatest length of the
island. Additional transects were established at 90° to the original
one, also from the apex. Other transects were established, as necessary,
if significant vegetation communities appeared to have been by-passed
by the original transects. Modifications of this method included those
established on a very large island, Little Pelican, and several other
flat or sloping islands in the northern area and one double island in the
southern area. On these islands enough transects were arbitrarily es-
tablished so as to pass through all significant vegetation communities.

46, Along each transect, points were established at 3-m intervals
in grass and herb communities, 5-m intervals in shrub communities and
10-m intervals in tree communities. At each point 1-, 2- and L- meter-
square quadrats were outlined in each community, respectively. Small
trees (those 2 m and under) were classed as shrubs if they were located
in a community of shrub species, otherwise they were recorded as trees
and the quadrat spacing and size were adjusted accordingly. There was

little difficulty in adjusting the spacing and gquadrat size between
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communities. The transitions were made on the basis of the major type
of vegetation in adjacent quadrats. For example: if a series of
quadrats along a transect were those used to survey a grass and herb
comnunity and a shrub community was encountered, the next quadrat was
increased in size and the distance between it and the next quadrat was
enlarged. This method was used with all communities as they were en-
countered along each transect. In the southern area the majority
of the quadrats were those for herb and grass communities while the
majority in the northern area were for shrub and tree communities. On
some islands in the northern area the shrub and tree cover was so dense
that paths were cut with machetes. In the southern area some quadrats
were never analyzed because the act would have disturbed birds already
nesting.

L7. On each trip to the islands samples of the plant species
found in the quadrats and those not encountered in the quadrats and un-
common on the island were collected. No measurements were taken on those
uncommon plants not found in the quadrats. A list of kinds of plants and
plant density (total number of stems or plants per species per quadrat)
was made for each quadrat. FEach plant found on each island was later
placed into one of the following (frequency) categories:

a. Uncommon, not occurring within any quadrat or in only
one of all quadrats on a specific island.

b. Infrequent, greater than 10 percent but occurring in
less than 10 percent of all quadrats on a specific
island.

¢. Abundant, occurring in less than 30 percent of all
quadrats on a specific island.

4. Very abundant, occurring in more than 30 percent of
all quadrats on a specific island.

L8. A visual estimate of the amount of cover of each plant
species over the ground surface in each quadrat was made, based upon
numerical groupings of <5, 5 to 25, 25 to 50, 50 to 75, and 75 to 100
percent of ground covered. In addition, each species in the quadrats
was assigned to one of the following height classes: less than 0.1 m,

0.1 to 0.5 m, 0.5 t0c 1m, 1 to2m, 2 toc 3m, 3 to 5m, 51to 10m, 10 to



20 m, 20 to 35 m, and greater than 35 m.

49, The data gathered from the quadrats were used to analyze
vegetational communities, to construct vegetation maps of each island
and to determine the abundance of each species on each island. Much of
this information is displayed in Appendix F.

50. The individual plants of each species that were collected
from the quadrats and the additional species that did not appear in the
quadrats were subjected to standard preservation techniques, identified
by Dr. George Williges, botanist at Texas A&I University, placed in
folded newspaper and labeled as to date and island from which collected.
Voucher species were sent to WES for verification and storage. Others
were mounted and retained as specimens in the herbaria at Texas A&I Uni-
versity and Corpus Christi State University. Lists were prepared of all
plant species encountered on the islands in both the northern and south-
ern areas (Appendixes D and E). The authority for scientific and common
names was Correll and Johnston (1970).

51. Enlarged color transparencies were a valuable aid in the de-
lineation of the various plant associations within the three basic com-
munities. The margin of each island was traced onto a sheet of paper and
the visible trees, isolated shrubs and plant communities were outlined.
Tdentification of the major components within each community was made
from quadrat data and the margins of each community were verified by
comparing the maps with notes from visual reconnaissance on each
island. In this fashion vegetation maps were constructed for each

island.

Study of Soils and Substrates

52. Qualitative observations were made of soil composition, i.e.
shell, rock, loam, sand, and clay, and the vertical distribution of
these types during the visitations to the islands. 1In addition, approx-
imately 15 cu cm of soil were collected from each quadrat on each
island. These samples were taken to a depth of 15 cm with a small core

sampler and labeled as to transect, quadrat number, island and date.
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All were shipped to WES for analysis and future studies. Special note

was made of the substrate on which ground nests were constructed.

Study of Bird Colonies

53. Bird colonies were located by several methods, the most im-
portant of which was the cooperative census of fish-eating bird data.
Other colonies were discovered through aerial surveys of the coast dur-
ing March, April and May. Isolated colonies of Least Terns and Black
Skimmers were discovered late in the nesting season when the field crews
went by boat to certain islands.

54. Several different census techniques were attempted on various
colonies. Flights were made over all islands on 6-7 March, 25-26 April
and 21-23 May 1977, and the number of pairs of birds were recorded. A
concerted effort throughout the Texas coast was made by several teams of
interested persons to count all of the pairs of birds in nesting colonies
between 28 May and 12 June. The various bird species were identified.
Some were counted as they were flushed from their nests, and individual
nests were identified and the number of pairs determined from this nest
count. The latter proved to be the more accurate figure for any one
species but was difficult to obtain because of the difference in nesting
time within and between species on islands where several species nested.
On those islands with low vegetation and few, mostly ground nesting bird
species, counts of nests were easily made by several persons walking
transects across the islands and counting the various nests as they
walked. This method was very effective because the counts were accurate
and the birds were not disturbed for any great length of time. On those
islands with dense and high vegetation, the disturbance factor was too
great and either counts of flushed adults or a sample count of nests per
unit area was made. Total counts were extrapolated from this sample
count and the total area occupied by the bird species. The threshold
for disturbance seemed to be much lower for the birds in the northern
area than those in the southern one. As a result, many colony counts

were made by total nest counts in the northern area.

27



55. On those islandé with nesting colonies, all nests, if less
than ten, of each species were marked and monitored. If more nests were
present, at least ten were marked and checked at irregular intervals.

56. Stamped aluminum tags tied with wire to the trees and bushes
in which nests occurred were used as nest markers in the southern area.
Ground nests were marked with numbered, short surveying stakes or weld-
ing rods positioned near the nest, or with 1.6-m lathe stakes near those
nests in high, thick vegetation. Most of the nests marked were those
near the periphery of the colony because these nests could be monitored
with the least disturbance to the colony.

57. Nests in the thicker, taller vegetation of the northern area
were first indicated by marking adjacent limbs with various combinations
of colored spray paints. These markings were quickly obliterated by the
weather and numbered plastic tags were substituted. More nests of each
species were marked in the northern than in the southern area because the
birds did not seem to react as adversely to the presence of humans as
did those in the southern area. Trails were cut into the thick vegeta-
tion to mark the more interior nests. Ground nests were marked in a
fashion similar to that in the southern aresa.

58. As nests were constructed by the various birds on the islands,
notes were taken on the substrate or vegetation in which the nest was con-
structed, size of the nest, materials from which the nest was fashioned,
distance to nearest nest of the same specieg and different species, and
height of nest above ground.

59. Attempts were made to monitor all marked nests on a regular
basis but weather, bird disturbance and different nesting times for dif-
ferent species were instrumental in preventing this. As a result, in-
formation on nesting dates, clutch size, hatching success and fledgling
success per species is too incomplete for a precise description of the
dynamics of reproduction.

60. Colored slides were made of the different types of nests,
eggs and young on each trip to the islands. The islands were over-flown
and colored photographs were made of each in late May and early June.

Additional slides were made of the vegetation, substrate and adult birds
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on the various islands.

61. Lists of nesting birds (Appendix G), tables of nesting in-
formation on each species, (Appendix H and I), and maps of colony loca-
tions on specific islands have been prepared using the data gathered on
the many study trips. The nomenclatural authority for birds was the

AOU checklist (1957, 1973, 1976).
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PART IIT: RESULTS

2. The history of each island, the type of substrate and soil,
a summary of vegetation and certain aspects of bird activity are pre-
sented in the following summary of each study island in the two study
areag. The islands in the southern area are discussed in sequence from
north to south while those in the northern area are covered in groups as

they occurred along channels or in bays.

Southern Study Area Islands

IM 15A

3. This island, located just north of the Kennedy Causeway in
the northern part of the Laguna Madre, was constructed between 1 December
1945 and 19 January 1947. It was the largest and most northern of four
original deposits, Joined together by spread of the original deposits.
Just prior to 1948, another small deposit was probably made on the south-
west corner of the northern deposit. This material has since eroded
away and the ares was occupied by a mud flat containing little or no
vegetation and was often inundated with water during high tides. Between
1948 and 1950 IM 15A was separated from its southern neighbors by a
channel dug along its southern margin and in 1950 the three southern
deposits were incorporated into the Kennedy Causeway extending between
Flour Bluff and Padre Island. There appears to have been no further de-
posits since 1947 and 1948. Thus, this was one of the older islands in
the southern group in terms of dredged material deposits.

6L4. The island, approximately 6.8 ha in size, formed a
vegetated oval land mass along a northwest and southeast axis (Figure 5).
The apex of the original deposit was slightly north of the center of the
island at an elevation of 2.3 m. To the south, the aforementioned
channel was heavily used by boats leaving several bait stands and public
boat launching ramps on the Kennedy Causeway. The disturbance factor
was probably as great on this island as on any other in the southern area

although few people landed on the island except during duck and dove
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hunting seasons in the fall and winter. Cotton rats, Sigmodon hispidus
Say and Ord, were observed on the island and their trails were numerous
throughout the vegetation.

65. The substrate of the island was shell, sand and mud. The
original deposit on the northern end contained valves of the locally ex-
tinet pelecypod Macrocallista nimbosa (Lightfoot), others such as Chione
cancellata (Linne) and Mercenaria compechiensis (Gmelin) and the remains
of 0ld polychaete (serpulid) reefs. The sands on this island appeared
to contain more silt than some of the other islands, judging from the
darker color.

66. The vegetation on this island could be classified as climax
vegetation for the islands in the southern area. The apex contained a
dense growth of grasses of which Bothriochloa saccharoides was the major
constituent. Other grasses included Sporobolus virginicus, S. asper,
Aristida intermedia, and Chloris sp. interspersed with significant
numbers of Heterotheca subaxillaris and Hedyotis nigricans. This type
of vegetation appeared to be characteristic of the apexes of most of
these older, undisturbed islands, and characteristic of the Coastal
Prairie Region of this area.

67. On the higher elevations there were stands of two invader
species, Baccharis neglecta surrounded by Opuntia Lindheimeri. Both
species covered 100 percent of the area and the B. neglecta was 2 to 3 m
in height and the 0. Lindheimeri less than 1 m (Appendix F).

68. With decreasing elevation a community of Andropogon glomeratus,
Paspalum monostachyum, Ambrosia psilostachya and Iva angustifolia was
found. The two grasses, between 25 cm to 1 m in height, made up 80 per-
cent of this community. At lower elevations the community graded into
another of which Paspalum monostachyum made up 75 percent of the cover.

69. At the base of this deposit there was an area of Sporobolus
virginicus, Chloris petraea and Borrichia frutescens which was tran-
sitional between the previous community and a community of halophytes
consisting of Salicornia Bigelovii, S. virginicus and Suaeda linearis.
Scattered at various elevations were four moderately sized, 3 m in height,

Prosopis glandulosa trees and several Sophora tomentosa bushes.
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T70. Great Blue Heroné, Cattle Egrets, Great Egrets, Snowy Egrets
and Black-crowned Night Herons used the stands of P. glandulosa, B.
neglecta and 0. Lindheimeri as nest substrates (Figure 6). The distance
from the ground measured to the top of each nest, nest and bowl diameter
and distance to nearest nest were taken on 28 Great Blue Heron nests and
the data are presented in tabular form (Table 1) as an example of the type
of information that was gathered for each species. Gull-billed Terns
nested in association with Black Skimmers and Laughing Gulls in sparsely
vegetated areas near the island shore. Ten nests of each species were

marked and monitored on later trips (Appendix I).

LM 35A

Tl. This island was also formed between 1 December 1945 and 19
January 1947. The dredged material was formed into a typical round is-
land with a central cone as a result of a single deposit. By 1956 there
was some vegetation at the base of the cone and a house with pier had
been constructed near the central western edge of the island. From the
aerial photographs it appeared that an attempt had been made to unite
several islands in the series by depositing dredged material between
each island. Island 35A was connected to its two neighbors at this time,
forming it into a more elongate oval land mass with low sand and mud
flats on each end. There were probably deposits on the ends of the island
in 1961 and 1968, but most of the material ran back into the water forming
large barren underwater fans. There was further plant growth up the
slopes by 1966 but in 1967 the crown was still bare. There had been
little change in the appearance of the island since 1968 except that
sparse vegetation has appeared on the crown.

72. At the time of this study, the island was an oval, 3.8-he-
land mass rising 1.8 m at its highest point above the waters of the Laguna
Madre (Figure 7). The substrate was a rather hard one of mostly shell
except at the two ends where there were extensive bare areas of mud and
sand. There were two small intermittent fresh water ponds on the south-
eastern slope, the results of an undated small deposit whose material

returned to the lagoon. These depressions were used as trash dumps by
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Table 1

Type of Substrate and Measurements of Great Blue Heron Nests on IM 15A

BCNH - Black-crowned Night Heron, GBH - Great Blue Heron, CE - Cattle Egret, SE - Snowy Egret

Nest
No.

O @~ A\ Fw N

Op

Substrate

untia Lindheimeri

Baccharis neglecta

0.
B.

PEOWO W W

DO WHE LYY

BEEDOONE

Lindhetmeri & B. neglecta
neglecta

. neglecta

neglecta
Lindheimeri
neglecta
Lindheimeri
neglecta
osopls glendulosa
glandulosa
glandulosa
glandulosa
glandulosa
glandulosa
neglecta
neglecta
Lindheimeri

ophora tomentosa

neglecta
neglecta
Lindheimeri & B. neglecta
Lindheimeri & B. neglecta
neglecta
neglecta
neglecta
neglecta

Averages

Nest Nest Nest
Height Diameter Bowl Nearest Species
(cm) {cm) (cm) Nest Distance (ecm)
91.4 76.2 33.0 > 198.0
96.5 £8.6 33.0 > 198.0
50.8 71.1 3.3 GBH - 83.8
99.0 L8.3 30.5 CE - 86.4
157.5 55.9 33.0 Egret sp. - 152.4
9k.0o 73.7 - Egret sp. - 149.9
55.9 55.9 30.5 GBH - 170.2
68.6 71.1 30.5 SE - 63.5
45.7 71.1 27.9 > 198.0
96.5 1.1 33.0 BCNH - 13Lk.6
172.7 53.3 - GEH - 111.8
124.5 73.7 35.6 GBH - 111.8
172.7 58.4 30.5 Egret sp. - 109.2
185.4 T1.1 27.9 Egret sp. - 99.1
1L4.8 58.4 27.9 BCNH - 99.1
9h.0 50.8 - BCNH ~ 111.8
71.1 86.4 30.5 BCNH - 11k.3
63.5 60.0 27.9 BCNH - 134.6
25.4 60.0 38.1 GBH - 170.2
73.7 55.9 - > 198.0
86.4 63.5 33.0 BCNH - 139.7
119.4 63.5 35.6 7 - 96.5
45,7 60.0 30.5 GBH - 83.8
76.2 53.3 35.6 > 198.0
66.0 55.9 27.9 SE - 119.L
L8.3 73.7 33.0 Egret sp.
8.7 55.9 30.5 BCNH - 86.L
119. 4 T1.1 30.5 CE - ghk.o
93.7 64.0 31.8 111.5
(n=28) (n=28) (n=28) {n=23)
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the cabin owners.

73. There were six plant communities recognized on the basis of
distribution and frequency of occurrence of each plant species (Figure 7).
The vegetation of the crown was typical of the older undisturbed islands
in the southern area. The unusual features were the presence of Leucaena
Leucocephala on the crown, the scattered Tamarix ramosissima and the
fresh water ponds. L. leucocephala were isolated shrubs 1 to 2 m in
height that provided a cover of 25 to 50 percent ground cover over a
dense growth of herbs and grasses (Appendix F). The 7. ramosissima, al-
though scattered, were the dominant plants in the third community. They
were 1 to 2 m in height and covered less than 25 percent of the ground.
Small clumps of Opuntia Lindheimeri were also present in this area. There
was no vegetation around the smaller of the two ponds because of periodic
inundation with salt water, but the other was surrounded by Typha
domingensis, Tamarix ramosissima, Eleocharis montevidensis and Borrichia
frutescens.

TL. DNo wading or fish-eating birds nested on this island during
1977. Rodent runways were numerous throughout the vegetation and one
Oryzomys palustris (Harlan) was collected from under a board. There were
many dog tracks, shotgun shells and clay pigeons scattered over the is-
land. The presence of these artifacts could be an explanation for the

lack of nesting on this island.

IM 39A

75. This island, constructed between 1 December 19L5 and 19 January
1947, appeared as a large cone-shaped deposit almost connected to two
smaller ones to the north (IM 39.5). A large channel separated it from
the next island to the south. By 1956 there was sparse vegetation to
the crown. In 1959 and 1961 dredged material was deposited on the south-
east corner and northern slope from dredging of a channel between this
isiand and IM 41 and maintenance dredging of the GIWW. Most of this mate-
rial re—entered the water elevating the bottom in those areas. A house
and pier had appeared on the western side by this date. Dredged material

from maintenance dredging was deposited on the eastern slope between
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1966 and 1967 and by l968vall deposit areas appeared to be vegetated.
Probably in 1970 or 1971, a deep channel was dug by an oil company sepa-
rating this island from its neighbor to the north. The material was de-
posited within dikes on both islands. The diked area on 39A covered
over one half of the area with vegetation and was located on the eastern
side of the island. There was a break in the dike at the southern end
and a small amount of the material escaped to the water. The vegetation
appeared to be fairly dense on the dikes by 1973 and no other deposits
have been made since then.

76. In 1977, the island was an elongate oval of 4.4 ha with a new
apex formed within the diked area by deposition of the recent material
(Figure 8). The older substrate of the island consisted of small to
large pelecypod shells and serpulid reef material. The recent material
within the dikes was fine sand, shell and powder-like silt forming a very
uneven terrain.

77. The presence of this seven~ or eight-year-old material pro-
vided an opportunity to examine plant succession on recently dredged
material within dikes. Evidently, plant colonization was much more
rapid, especially on the dikes, since they appeared to contain vegetation
in 1973. This vegetation consisted of large clumps of Heterotheca sub-
axtllaris approximately 30-50 cm in height and 1 m in width (Figure 8 and
Appendix F), Accompanying the H., subaxillaris were small to large clumps
of Oenothera Drummondii, approximately 20 cm in height. The northern and
southern areas of the diked material were invaded by Sporobolus
virginicus, Sporobolus asper and Dalea emarginata via an area on the
crown of the island where the dike was not completed. The rest of the
diked area was relatively bare except for scattered clumps of H.
subaxillaris and Oenothera Drummondii.

78. Two low areas located in a trench on the northern end con-
tained water year round. Again, Typha domingensis, Eleocharis
montevidensis and Borrichia frutescens were found around the brackish
water. The remainder of the island was covered with various communities
of herbs and grasses. The halophytes occurred in low frequencies around

the margins and there was one Prospis glandulosa tree near the cabin.
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Also cannas and Chinese Tallows were planted in the frequently mowed
lawn surrounding the cabin.

79. Although 11 pairs of Least Terns nested on the island in 1973
on the barren dredged material, no wading or fish-eating birds nested in
1977. The owner of the cabin told of finding nests of Bob White Quail,
Mourning Doves and Black Skimmers. He had started a rodent eradication
program and had planted cottonwoods and Chinese Tallows but said they

did not "do so well."

L 43

80. This was another of the islands in the series that was con-
structed between 1 December 1945 and 19 January 19L7. It was originally
two separate round islands each with a central cone. By 1956 the two
were almost Jjoined by erosion of the two crowns and vegetation appeared
as a "halo" at the bases of the crowns. A house and pier were present
on each deposit in 1961 and there was additional vegetation on the
slopes of the cone. Fresh material was deposited near the center of each
cone in either 1962 or 1966. Most of the deposit ran back into the water
cutting deep troughs on the eastern slope of each cone. A large deposit
vas made between the two original islands in late 1967 or early 1968 and
the material from a channel between this island and IM L1A united the two
original islands. In 1973 there was no vegetation on the recent deposit
and the house on the northern cone was gone. There was evidence of ex-
tensive erosion and dense vegetation on the slopes of the elevated areas.
The trenches formed by the run-off from the dredged material contained
thicker vegetation than the older areas. There have been no further de-
posits and little change in vegetation.

81. The island was 11.1 ha in size and elevated 2.5 m in the area
of most recent deposition (Figure 9). The substrate consisted of crusted
sand and large shells in the older portions and finer, looser sand and
shells in the newer part. Only five vegetation communities were recog-
nized (Figure 9). All three peaks contained sparse vegetation with
Heterotheca subaxillaris, Oenothera Drummondii, Erigeron myrionactis and

grasses such as Sporbolus spp. Scattered throughout was Tamarix
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ramesissima two to three m in height (Appendix F). A thin band of
halophytes was found at the periphery of the broad sand and mud flat.

82. Tn 1973 Least Terns and Black Skimmers nested on the recent
dredged material deposit. On 10 May 1977 seventeen Black Skimmer scrapes
were found in the same more barren area of the island, community 1
(Figure 9), and 25 adults were seen. Ten of the scrapes were marked
(Figure 10) but by 1 June all scrapes had been abandoned with no eggs
deposited. Tracks and diggings of a carnivorous mammal were discovered
and the presence of this animal could have caused the Black Skimmers to

abandon their nests.

IM L3A

83. IM L43A island was constructed as a round cone-topped island in
1946, separated from all other islands in the series. In the 1948 and
1956 photographs there was little change other than the erosion of the
crown. This erosicnal material connected this island to its northern
and southern neighbors. In 1961 there was vegetation on the slopes and
some near the summit and there was one house and pier on the western side.
In 1962 or 1965 material from maintenance dredging was deposited to the
east of the apex. The pressure of the discharge cut a deep channel and
the slurry returned to the water on the eastern side of the island. In
1968 the island appeared to contain vegetation throughout and the pier
was missing, probably as a result of Hurricane Beulah. Just prior to
1973 a petroleum company channel was dug between this and Island Ls.
Some of the material was deposited in a small rectangular diked area in
the center of the island. The dike broke and spilled material into the
water on the northeastern end. Scattered clumps of vegetation were
present on the dike in 1973 and by 1976 there was vegetation on the spill
area and some clumps were present in the center of the diked area. The
house was gone.

84. This was one of the smaller islands in the series of dredged
material islands along the GIWW in the Laguna Madre (Figure 11). It was
2.8 ha in size and the highest point was located on the dike, 1.8 m above

sea level. The substrate of the older portion was similar to the other
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1. Black Skimmer

Figure 10. Location and species composition of nesting
bird colonies on Island IM L43.
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islands of the same age and the material of the diked area was soft
fine sand and small shell fragments.

85. There were eleven recognizable plant communities that
graded into each other on the island (Figure 11 and Appendix F). The
more recently deposited material in the diked area supported very
scattered Heterotheca subaxillaris, Spartina patens, Cenchrus incertus
and Oenothera Drummondii. This appears to be characteristic of those
sandy areas within dikes established in the last eight years. The
western part of the dike contained H. subaxillaris, Borrichia frutescens
and grasses, while the eastern side contained H. subaxillaris and
different grasses.

86. Twenty-four pairs of Least Terns nested in the newly diked
area in 1973. There are no records for the succeeding years, but a
single egg of this species was discovered in a scrape on the high barren
spoil on 19 April 1977 (Figure 12). By 3 May another egg had been added
and an additional scrape with two eggs in it was present. On 10 May all
eggs were gone with no trace of shell or fragments. This disappearance
may have been induced since the island was often used by picnickers and
fishermen. The deep channel on the south side was used as an easy means

of access to the shore of the island.

M b7

87. This 3.9-ha-island was constructed in 1946 as a large round
island west of North Bird Island (Appendix B). It was widely separated
from its neighbors in the chain, more so to the south. There appeared
to be little change in the island other than some probably halophytic
vegetation around the periphery in 1948 photographs. By 1961, two houses
and one pier had been erected and erosional material from the island had
spread underwater toward LM LTA. 1In 1962 or 1966 a deposit was made on
the crown, east of the summit, but the dredged material evidently returned
to the water through a deep channel on the east side. In 1967 there were
three houses and one pier. In 1968 the deep eastern channel was covered
with thick vegetation and there was some vegetation on the crown by 1973.

One house was gone but another had been added as well as two additional

bs



1. Gull-billed Tern
Least Tern
Black Skimmer

Figure 12. Location and species composition of nesting
bird colonies on Island LM L43A.
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piers. In late 1974 or early 1975 the entire island was enclosed with
a 2.1-m-high dike and dredged material was deposited inside. There were
three breaks in the dike, two to the north and one to the east. Large
quantities of material ran out of the dike, especially to the west.

88. The new apex of the island was approximately 61.0 m northwest
of the original apex and was an area of barren shell fragments and fine
sand (Figure 13). Inside the dike there was one established community
of scattered Sporobolus asper, Heterotheca subaxillaris, Hedyotis
nigricans and Dalea emarginata. Most were usually less than 20 cm in
height and covered approximately 30 percent of the ground (Appendix F).
There were many Tamarix ramosissima scattered over the diked area, except
near the apex. The only explanation for their presence is that they were
there before the island was diked and they are recolonizing the areas
where they once occurred.

89. The dike contained thicker vegetation on the outer slope than
on the top and sides, similar to conditions noted by Parnell (1977).
Sporobolus virginicus was the dominant plant with Paspalum monostachyum,
Borrichia frutescens and Ambrosia psilostachya occurring in lesser
numbers. The northern and western shores were 100 percent covered by
dense 0.9-m-wide mats of Spartina patens, Paspalum vaginatum and Sesuvium
Portulacastrumn. There are few previous bird nesting records for this
island but 19 Black Skimmers were seen nesting on the barren sand in 1976.
Least Tern nests were first found on this island on 3 May 1977, a single
nest and egg in the diked area (Figure 14). This nest and egg were gone
on 10 May but 16 other scrapes were found, three with single eggs. Eight
adults were also seen on this date. On 1 June all scrapes, eggs and
adults were gone, but on 10 June a single nest with one egg, and defended
by two adults, was found. This nest was marked on 16 June when two eggs
were present. All were missing on 27 June.

90. 1In September a drag line was brought to the island and dikes
were elevated to a height of 3.6 to 4.6 m in preparation for deposit of
material from maintenance dredging. Evidently, the island is to be
raised to this level which would prevent nesting for many years, other

than by a few Least Terns and Black Skimmers.
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1. Least Tern

Figure 1Lk. ILocation and species composition of nesting
bird colonies on Island LM LT,

Lo



M L47.5

9l. This was a large island constructed between 24 April 1947 and
5 March 1948 and formed by the fusion of two deposits, the smaller one
to the south. It was separated from its neighbors by wide channels.

There appeared to be little vegetation in 1948 but by 1961 this island

was sparsely covered and two houses and a pier were pregsent. There was

a possible maintenance dredging deposit between 5 January and 11 April
1962 on the eastern side of both the small and large crowns. The material
re-entered the water on the eastern side. The smaller crown was covered
with vegetation with little exposed surface in 1967 and the larger crown
contained vegetation only around the periphery. In 1973 the discharge
troughs of 1962 were thickly covered with vegetation and there was some
vegetation on the larger crown.

92. The apex of this 5.4-ha island was located on the larger
northern crown and 2.3 m above sea level. The substrate and plant
communities were those characteristic of the older undisturbed islands
(Figure 15). The depression area caused by the discharge of material
in 1962 was more densely covered with vegetation than other areas on
the island, with Andropogon glomeratus, Borrichia frutescens and
Hydrocotyle bonariensis covering 100 percent of the surface (Appendix
F).

93. The bare areas on this island had served as nesting sites
for Gull-billed Terns in past years (Ortiz 1974 and Mendoza 197h4). During
1977 attempts to nest were made by Least Terns and Black Skimmers. Eleven
adult Least Terns, 11 scrapes, 2 of which contained eggs, and 16 Black
Skimmer scrapes were found near the apex on the sparsely covered slope
on 3 May (Figure 16). They were all gone on 10 May after storms in the

area on 9 May.

IM LA

OL. This small separate island was formed in 1947 and 1948 by
coalescence of a larger northern and a smaller southern deposit. There
has been little change other than a slow growth of the vegetation. Prior
to 1967 three houses and two piers were constructed. TIn 1973 the
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1.

Black Skimmer

Least Tern

Figure 16. Location and species composition of nesting
bird colonies on Island IM L47.5.
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vegetation was sparse and.one of the houses had disappeared. In 1976
only the foundations and frames of the houses and remains of the piers
were present.

95. In January of 1977 the island was an elongate oval of 3.4 ha
with large areas containing little vegetation. There appeared to be
little change in the vegetation, since the time of the studies by Ortiz
(1974) and Mendoza (19T4). Their more inclusive communities were divid-
ed into smaller ones. The vegetation of various grasses and herbs was
characteristic of the older islands and was distributed in much the
same fashion (Figure 17 and Appendix F).

96. Although 18 Black Skimmers were seen nesting on the island

in 1976, none were seen during the 1977 nesting season.

M 51

97. This island appeared in the early photographs as a large round
island formed from two deposits, a larger one to the north and a smaller
one to the south. The material, deposited in 1947 or 1948, was placed in
such a way that the island was widely separated from its northern neigh-
bor. At the time of construction, this was the last dredged material
deposit made on the eastern side of the GIWW for several kilometers. Suc-
ceeding deposits were made on the western side (Appendix B). The pos-
sible reason for this shift in sides was to allow water circulation
between the series of dredged material islands and Padre Island. In
the 1967 photographs there was a deep channel on the eastern slope of
the crown indicating that a deposit had been made in either 1962 or 1966
during maintenance dredging of the GIWW. Two houses and two piers had
been constructed during this same time period. Between 1969 and 1973 a
private channel was dug to Padre Island and the dredged material was
deposited within a large dike covering half of the island on the east-
ern side. The dike broke on the northeastern and southeastern sides,

98. TIn 1976, the island was 4.9 ha in area and the highest point,
located in the center of the diked area, was 4.0 m above sea level. The
island was under the control of the Padre Island National Seashore and

they dispossessed the cabin owners and destroyed the cabins.
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99. The substrate and vegetation on the undiked portion was typical
of the other 30-year-old islands. The material within the dike was very
shelly and coarse, somewhat different from that on the more northern is-
lands.

100. Most of the vegetation in the diked area was concentrated at
the northern lower end where fresh water collected (Figure 18). This area
appeared to have been invaded by plants through the broken dike walls on
that end. Around the apex there were very scattered clumps of Sporobolus
asper, Hedyotis migricans and Oenothera Drummondii (Appendix F). There
was rather dense vegetation on either side of the dike at the base of the
slope. This could have been the result of nearness and concentration of
water or accumulation of organic detrital material in that area.

101. One pair of Caspian Terns nested near the peak in the barren
dredged material at the base of a clump of Sporobolus asper (Figure 19).
The adults were first seen on 3 May 1977 and by 10 May two eggs had been
deposited. Both eggs hatched and the unfledged young were last seen run-
ning on 1 June.

102. Thirty-eight Black Skimmers and ten Least Terns were counted
on 3 May. DBoth species had made scrapes and one egg was present in a
Least Tern scrape. On 10 May the Black Skimmers were still present but
there was no further activity after that date. The adult Least Terns,

their scrapes and egg were missing and were never seen agaln.

55

103. This island was the most northern of a series of four isolated
islands on the eastern side of the GIWW. Northeast of LM 55 and separated
from it by only 182.9 m is South Bird Island, a long-established natural
island rookery. It has long been famous as the only southern area in the
United States where White Pelicans nest and it supvorts large nesting
aggregations of most of the other colonial nesting birds as well.

10k, 1IM 55 was constructed between 24 April 1947 and 5 March 1948
from a large central deposit and a smaller one on the northern end. The
following changes have been recorded based on examination of aerial

photographs:

1948 - Little change, some vegetation around periphery.
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1. Least Tern
2. Caspian Tern

3. Black Skimmer

Figure 19. Location and species composition of nesting
bird colonies on Island IM 51.
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1949

Some vegetation at base of dome and some on the dome
peak. This could be the beginning of the stand of
Leucaena leucocephala that was present during the
study. The smaller peak was eroded and appeared flat.

1967 - A deposit was probably made in 1962 on the north slope.
It cut a deep trench and most of the material ran back
into the water. The crown was sparsely vegetated and
trees could be present.

1969 - More vegetation on slopes and there was a definite grove
of trees on the central dome.

1974 —~ Almost completely vegetated.

1976 - Well vegetated and no new deposits.

105. In 1977 the island covered 3.7 ha and was elevated to a height
of 1.8 m on thedome. The substrate was typical of the older islands as
was the vegetation. The major difference was the dense grove of Leucaena
leucocephala growing in a depression at the peak of the dome (Figure 20).
The trees provided 100 percent cover and ranged from 2 to 4 m in height
(Appendix F). The trunks of the trees were long and straight and did
not branch until they attained a height of over 1 m. The ground under
the trees was of loose sand and shell fragments, covered with a thick
layer of leaves and twigs. Surrounding the L. leucocephala was a band
of dense Opuntia Lindheimeri, 1 m or less in height and covering almost
100 percent of the U-m-wide band. There were four groups of Progopis
glandulosa west of the crown and Tamarix ramosissima was scattered in
Community 5 on the western side of the island.

106. Most of the birds that nested on IM 55 did so in close assoc-
iation with the grove of L. leucocephala, the 0. Lindheimeri and the P.
glandulosa (Figure 21). A few Laughing Gulls nested on the northern end
of the island in vegetation communities 5 and 10. Nests were counted,
marked and monitored (Appendix I). Unfortunately the data are not com-
plete because all investigative work was halted on this island when it was
discovered that the White Pelicans, if disturbed, would not return to
their nests for extended periods. Later, after their eggs had hatched,
human presence seemed to cause little harm.

107. Thirty Great Blue Herons were flushed from the L.

leucocephala and P. glandulosa. The average height of five nests was
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White Pelican
Great Blue Heron
Cattle Egret
Snowy Egret
Black-crowned Night Heron

Great Blue Heron

Cattle Egret

Snowy Egret

Black-crowned Night Heron

Great Blue Heron

Snowy Egret

Cattle Egret
Black-crowned Night Heron

Laughing Gull

Figure 21. Location and species composition of nesting
bird colonies on Island LM 55.
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103.6 cm; diameter of nests and bowls averaged 71.1 and 33.8 cm, re-
spectively, for three nests. The average distance to the nearest nest
was 94.0 cm. Although the data are incomplete, fledged young were seen.

108. Black-crowned Night Herons were first seen on 18 February
1977 in the grove of trees. On 25 March, 50 nests with 129 eggs and 5
chicks were recorded. The nests were variable in both height and mode
of construction. The nests were constructed of twigs across the branches
of the trees and usually no higher than 2.4 m above the ground. They were
in close association with the nests of other wading birds but usually
more toward the interior of a tree. Young were off the nests and some
almost fledged on 11 May. On 7 June, many fledglings were seen leaving
the island and on 10 June 35 adults were counted. Fledglings were still
present on 28 June.

109. Snowy Egrets were found inside the grove of trees on 3 May and
ten nests were marked on 25 May (Appendix I). The nests were in the same
trees and near the nests of the previous species. Their platforms were
nearer the exterior of the tree and were much more tightly woven than
those of Cattle Egrets. By 28 June most of the young had fledged and
left the island.

110. Two hundred pairs of Cattle Egrets were estimated by aerial
count to be on the island on 26 April. Ten nests with an average of
2.6 eggs per nest were marked on 12 May (Appendix I). On 7 June an
estimate of 172 individuals was made from ground observations. Although
all marked nests were empty, some nests still contained eggs on 22 July.
Most young had fledged by this time.

111. Fifty pairs of White Pelicans were seen from the air on this
island on 7 March and on 25 March 120 nests were counted under the canopy
of L. leucocephala. They were small raised mounds of sticks and other
organic detritus with an 10.3- to 25.4-cm-wide bowl in the center of the
mound. The nests were positioned around the periphery next to the O.
Lindheimeri to 5 m toward the center of the grove. There were no nests
in the center of .the grove of trees. Of the 120 nests, 105 contained a
total of 192 eggs, 82.9 percent with two eggs and 17.1 percent with one
egg. Ten nests located on the periphery were marked on 10 May (Appendix
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I). On 22 July a possible renest with two eggs was found. Most young
were near fledging or had fledged; 75 were counted.

112. White Pelicans nested on this island for the past two years
and will continue to do so if left undisturbed. They were evidently
ones that have been crowded from their traditional nesting site on South
Bird Island. This island seemed to offer more protection from the
elements since there were no trees on South Bird Island.

113. 8ix Laughing Gull nests were found on the northern end of the
island on 25 May. Seventy adults were counted on 7 June but no eggs or
young were found.

11L4. There appeared to be a steady increase in the numbers of birds
and species using this island. The count of 64 Great Blue Herons in 1977
was 61 more than the previous year's count. There were 140 more White
Pelicans, 85 more Black-crowned Night Herons, the same number of Snowy
Egrets and a decrease of 650 Cattle Egrets. This was the first year
that Laughing Gulls had been reported nesting on the island.

M o7

115. IM 57 was a large island constructed in either 1947 or l9h8,
formed into a tear-shape by the deposition of a large quantity of dredged
material to the north and a smaller amount to the south. In 1953 material
from maintenance dredging was deposited on the larger, northern dome. A
channel was cut by the force of the water and most of the material ran
back into the water on the eastern side. By 1968, two houses had been
constructed and dense vegetation was present at the bases of the domes.
Erosional scars were very evident and the discharge channel contained
vegetation.

116. Between 1968 and 1973 a large deposit was made near the
northern end of the island at the shore line. Two other smaller deposits
were made at the southern end, all of which merged with the original is-
land forming a single island with five domes. These deposits were
probably made in 1969 as a result of the construction of a small channel

on the eastern side of the island. 1In 1973, the three new domes were barren

of vegetation but some was present in 1974 and by this time the main body
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of the island was covered with vegetation. In 1976, the houses had been
destroyed but there was little other change.

117. The addition of the dredged material enlarged this island to
7.2 ha. The apex was located on the new northern dome and was 1.9 m above
sea level. The substrate of the new domes contained more shell than the
original island and was finer and less densely packed. Rodent trails
were numerous in the vegetation and there was a large burrow under the
foundation of one of the houses, either a coyote or a badger.

118. The vegetation of the older part of the island consisted of
herbs and grasses like those of LM 15A (Figure 22). The plants were less
frequent on the domes than those on islands of comparable age. Vegetation
on the newer domes was typical of vegetation on mounds of this age, thick
at the base with thinner stands of grasses at increased elevation. The
vegetation was sparse on the summit and tended to develop in the erosional
troughs first. Just prior to the nesting season, personnel from the Padre
Island National Seashore removed all vegetation from a rectangular plot on
the summit of the northern dome and another on the summit of the larger,
southern dome. Both plots were used as nesting sites by Black Skimmers
and Caspian, Royal and Sandwich Terns (Figure 23). Black Skimmers and
Gull-billed Terns used the more barren areas on the larger dome of the
older part of the island and Laughing Gulls constructed their nests in
the thicker vegetation of the most recent dredged material areas.

119. Caspian Terns were the first to use the artificially cleared
areas, appearing on nests on 29 March. On 3 May 82 scrapes were counted,
59 of which contained a total of 102 eggs. The nests were located near
the apex of each mound and near the margins of the cleared areas. Ten
of these nests were marked on 11 May and monitored on later trips (Appen-
dix I). Fledging success was not determined because the chicks moved
from the nesting area and individual identification was impossible.

120. Royal Terns also nested on both cleared areas in close assoc-
iation with Sandwich Terns. The breeding chronology of these two species
appeared to be nearly parallel. Breeding aggregates of both species were
first seen in the cleared areas on 25 May. Ten nests of each were marked

and monitored on subsequent visits (Appendix I). On 10 June, 82 adults
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Laughing Gull

Royal Tern
Sandwich Tern
Caspian Tern

Royal Tern

Sandwich Tern
Caspian Tern
Black Skimmer

Gull-billed Tern
Black Skimmer

Figure 23. Location and species composition of nesting
bird colonies on Island LM 57.
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and 52 active nests of Royal Terns were counted. No eggs had hatched at
that time but on 27 June, 80 percent of the nests were empty and unfledg-
ed chicks were seen running on the mud flat.

121. On 10 June, 420 adults and L3L nests of Sandwich Terns were
counted. The nests were distributed within 40 cm of adjacent nests.
Subsequent development was similar to that of the Royal Tern (Appendix I).

122. DNesting by the Black Skimmers in all the more barren areas
was difficult to follow because of the prclonged nesting periocd. Nests
wvere marked some of which were later abandoned while others fledged young
(Appendix I). When counted on 10 June, there were 35 adults and 2L
scrapes, only two with eggs. On 16 June, 20 chicks were seen in the
colony area. A late clutch of two eggs was found on 28 June but its fate
was unknown.

123. Gull-billed Terns nested in the rock and sand substrate on
the o0ld part of the island (Figure 23). 'The first nests were found on
11 May at which time ten were marked, and later checked on each trip.

A1l nests were surveyed on 25 May with the following results: five nests
contained one egg, 11 contained two and six contained three eggs. The

results of the ground count on 10 June were 38 adults and 22 nest scrapes.
All nests were empty on 16 June and no hatchlings or fledglings were seen.

124, Laughing Gulls were seen on the island throughout the study
pericd but nested in low numbers and few nests, if any, were successful.
Ten nests were staked on 11 May and an average clutch size of 2.6 eggs
per nest was determined (Appendix I). On 25 May, only 3 nests contained
eggs and no shell fragments were found in the empty nests. A nest stake
had been transplanted which could indicate human disturbance. On 10 June,
20 adult gulls were counted and no nests or young were found. A nest with
one egg was found on 28 June but it was not checked after that date.

125. Although there were fewer birds and nests of all species than
in 1976, the numbers compared favorably with those of other years. The
most notable difference between 1977 and other years was the addition of
the large colonies of Royal and Sandwich Terns. Both used the artificially

cleared areas, which indicated what proper management could accomplish.
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126. This island was constructed during the same time period as the
previous one and was formed as the smaller and most southern island of an
isolated group of four on the eastern side of the GIWW (Appendix B). The
first deposit was a large one forming a high mound as the center of the
island. The second was small and located on the southern end. TIn the
1948 aerial photograph there was little change in the shape and there
was little or no vegetation. In 1956 there was some vegetation along the
slopes and a deposit had been made on the northern end, probably in 1953.
The deposition of the material created a large water-filled crater but
most of the slurry ran back to the Laguna Madre forming a small pointed
extension almost connecting the island to IM 57. A deposit probably made
in 1962 on the southeastern corner enlarged the island in that direction.
The deposit appeared as an elevation covered with vegetation in the 1968
photographs. Two fresher deposits were also present, one on the southern
end and the other on the mid-eastern side. Most of this material flowed
back into the water and the mounds that were left were very low. One or
two large deposits were made in late 1968 or early 1969 that formed a
large dome on the mid-eastern side. Most of the run-off was to the north
and the island was almost doubled in width. The material was taken from a
channel dug to the east of the four islands in this group. There had
been no further deposits by 1973. There was vegetation on all of the is-
land except for the crown of the recent deposit and much of the material
from the latter had eroded back into the water to the north and east.

127. In 1976, the island covered 7.L ha and was elevated to 1.9 m
on the peak of the newer dome. There were four visible low mounds present
in the latest aerial photograph. FEach of these mounds contained sparse
vegetation on the crown with various grasses and herbs (Figure 24). As
usual on most of these mounds, the vegetation was more dense toward the
base and consisted of grasses and herbs. The unusual vegetation feature
was the groups of low Tamarix ramosissima surrounded by dense stands of
Borrichia frutescens and Lyctium carolinianum. The latter two species
formed such thick mats that it was difficult to walk through them and they

seemed to occur on the lower parts of the island in the depression where
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materials from two of the mounds had run together (Appendix F). The low
elevation of the island, its large size and the probable nearness of the
vegetation to the water table were possible reasons why this island had
developed such a luxuriant growth of plants. Mendoza (1974) and Ortiz
(197k) found much the same type and density of vegetation in 1973 and 197k.
The crowns of the mounds were almost barren, especially the eastern one.
There was a single palm and a single large Leucaena pulverulenta near the
house foundation on the northern end.

128. This island supported one of the largest populations and
greatest diversities of species of birds of any dredged material island
in the southern area. If islands were to be constructed for nesting
birds, this would be one in the southern area to duplicate.

129. Cattle Egrets, Snowy Egrets, Great Blue Herons and Black-
crowned Night Herons nested in and on the Tamarix ramosissima, the Prosopis
glandulosa and the L. pulverulenta (Figure 25). Around the trees, in and
on the B. frutescens, A. psilostachya and L. carolintianum, Louisiana
Herons, White-faced Ibises, Reddish Egrets and a few Snowy Egrets built
their nests, laid their eggs and raised their young (Figure 25, Appendix
I). Laughing Gulls used much of the area of sparse vegetation along the
shore, the upland areas of the older part of the island and some areas
around the other bird colconies that contained thick vegetation as nesting
sites. Approximately 2500 adults were estimated by a ground party on
10 June and because of these huge numbers their nesting success was
difficult to determine. However, some nests were marked and monitored
(Appendix I).

130. One pair of Sooty Terns nested under a B. frutescens-Coreopsis
spp. canopy near the southern shore of the island. There was one egg which
hatched and the chick was presumed to have fledged. Thils could be the
same pair that nested on the island in 1974 and 1975.

131. The other unusual nesting species for the southern area was
a pair of White Ibises that nested in the salt cedar in the north-central
portion of the island. The nest was approximately 0.6 m above the ground
and contained two eggs on 25 May. Two young hatched and were fledging on

16 June. Two additional nests, each with two eggs, were found on 22 June,
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Great Blue Heron
Laughing Gull
Laughing Gull
Snowy Egret

Louisiana Heron
White-faced Ibis

Cattle FEgret

Snowy Egret

Black-crowned Night Heron
White Ibis

Little Blue Heron
Cattle Egret
Snowy Egret
White-faced Ibis

Great Blue Heron

Cattle Egret
Snowy Egret

Laughing Gull

Great Blue Heron

Cattle Egret

Snowy Fgret

Black-crowned Night Heron

Reddish Egret
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Sooty Tern

Louisiana Heron

Figure 25. Location and species composition of nesting
bird colonies on Island LM 57A.
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but their development was not followed.

132. Most of the bird populations were similar to what they had
been in past years. There was a reduction of 2500 in the number of
Laughing Gulls which could have been due to inexperience in estimating
large numbers of birds by two different counting parties. The eastern
mound where 4500 Royal and Sandwich Terns nested in 1973 has not been
used by either species since that time. Their guano was shown to have
induced the growth of Eragrostis oxylepis the following year (Mendoza
197k, Ortiz 197L4) and could be the reason for their absence in following
years. With the clearing of the present vegetation or the deposit of
a small new mound of dredged material they might be enticed to return in

future years.

LM 634

133. This long thin island was constructed, as were all the others
in this chain, between 24 April 1947 and 5 March 1948. It was formed as
thé northern end of a low, thin deposit of material approximately 1127.7 m
in length with wider portions at each end and one in the center. The
island has evidently been subject to much more erosion by currents and
waves than most of the other islands. By 1948 most of the emergent
material was gone with only the enlarged southern mass remaining. In
1950 it appeared as only a shoal area but in 1953 deposits were evidently
made at the northern end reforming an emergent island., The northern end
was again submerged in 1961. Deposits in either 1962, 1966 or 1968 and
subsequent erosion have left two emergent islands on the original long
deposit, IM 63A at the northern end and LM 65 at the southern end.

134, This was the smallest island studied in the southern area,
measuring 0.5 ha with an elevation of 0.9 m. The island was composed of
sand and shell with vegetation at the northern end while the southern
end was a long barren sand spit (Figure 26). The thicker vegetation
of Community 1 located on the northern end was composed of Borrichia
frutescens, Ambrosia psilostachya, Machaeranthera phyllocephala and
several other less frequent plants. The other areas contained infrequent,

scattered grasses and other herbs. With this sparse vegetation it appears
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Borrichia frutescens, Ambrosia psilostachya,
Machaeranthera phyllocephala, Limoniwn Nashii, Sesuvium
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Figure 26. Vegetation communities on Island LM 63A. Unnumbered
areas are devold of vegetation. The magnetic bearing indicates
one of the plant transects taken from the apex (x).
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that the island will erode away again in the near future.

135. On 4 February approximately 500 Double Crested Cormorants were
found to be using the bare southern end as a resting and roosting station.
The ground was white with guano and littered with fish bones. Two hundred
Ring-billed Gulls and several immature Herring Gulls were also present.

136. Fifty-one adult Black Skimmers and 25 active but empty
scrapes were found on 2 May in the higher sand and shell on the southern
half of the island. The nests were cup-shaped depressions in coarse
shell fragments. They were usually separated from the nearest nest by a
distance greater than 61.0 cm (Figure 27). Four nests with a total of 11
eggs were found and marked on 25 May. On 10 June, three additional nests
were discovered but on 23 June all nests were empty except one that con-
tained 2 young. On 6 July all marked nests were empty but there were
16 new nests with a total of 35 eggs and 1 young or 2.2 eggs/nest. On 22
July there were 26 nests with 66 eggs and/or young or 2.54 eggs and/or
young per nest. The fate of this group of nests is not known.

137. TFactors that could possibly have contributed to nesting
failures were the disturbance caused by fishermen landing on the island
and walking among known active skimmer colonies and the presence of rice

rats, Oryzomys palustris, although none were seen.

M 81

138. IM 81 was constructed in a similar fashion, and during the
same span of time as IM 63A, 24 April 1947 to 5 March 1948. The original
deposit was a long thin one covering the entire deposit area, some
1737.4 m in length. The history of this deposit area has been one of
erosion and submergence of the once exposed material. There were few
aerial photographs available for this area of the Laguna Madre and the
history of this island is incomplete. By 1956, the original long island
was reduced to half its original width. The present IM 81 was recognizable
as the wider northern end of the long island. There appeared to be
scattered communities of vegetation, several bare areas and two small
ponds. By 1969, most of the original deposit was gone except for the

northern end, the present-day IM 81. To this island new material had
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1. Black Skimmer

Figure 27. Location and
species composition of nesting
bird colonies on Island LM 63A.
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been added from the dredging of side channels to the south. 1In 197k,
dense vegetation was present and a small shrub grove was visible in
the center. Since that date, there have been no further deposits and
the general shape of the island has remained unchanged.

139. The island was one of the smaller ones (1.7 ha) and lower ones
(1.7 m) studied. It was also one of the most productive in terms of
vegetation and birds. Much of the substrate was of large shells of
gastropods and pelecypods that were no longer living in the Laguna Madre
or that part of it. The crown of the island contained rocks from
serpulid reefs. The presence of the larger material was probably what
has kept the island from eroding away as has the southern part of the
original deposit. Unlike most of the other islands there were no signs
of rodents but in some areas there were bare mounds of soil indicating
the presence of ants.

140. The crown of the island, located near the eastern shore con-
tained sparse vegetation of Sporobolus pyramidatus, Cenchrus incertus
and Adster sublatus (Figure 28). At lower elevations in the center of the
island there was a dense stand of very lush Baccharis neglecta. The
bushes were 2-3 m in height and covered 100 percent of the area (Appendix
F). Evidently, conditions were good in the past for the germination and
growth of the wind-blown seeds of this "pest' plant species. The lush-
ness was probably, in part, due to the fertilizing effect of the droppings
of the nesting birds in past years. The other plant communities surround-
ing the stand of B. meglecta contained scattered bushes of this species.
Around these communities there were areas containing thick growths of
Borrichia frutescens, Lycium carolinianum, Ambrosia psilostachya and
Gaillardia pulchella. Surrounding all was a thin strip of the typical
usual halophytes.

141. This island was nested upon by a greater variety of bird
species (12) than any of the other islands in the southern area. There
were 6 nests of Great Blue Herons, 3 nests of Little Blue Herons, 12 nests
of Great Egrets, 25 nests of Snowy Egrets and 90 nests of Cattle Egrets in
the B. neglecta (Figure 29 and Appendix I). The White-faced Tbises, the

Reddish Egrets and the Loulsiana Herons nested in the lower stands of
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Figure 29. Location and species composition of nesting
bird colonies on Island LM 81.
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B. frutescens and L. carolinianum. The Caspian Tern nests and Black
Skimmer nests were found in a bare sandy area on the western shore. Black
Skimmers also nested in the area of sparse vegetation near the apex along
with Gull-billed Terns and Laughing Gulls. The results of nesting of
all species can be found in Appendix I.

1L42. The success of the birds on this island was probably high, al-
though analysis of the data does not indicate this. The birds were so
concentrated in such a small, densely vegetated area that the taking of
accurate data was impossible. If the island were not under the protection
of the Padre Island National Seashore and "off limits" to everyone dur-
ing the nesting season, nesting success would be very low. The birds
were greatly disturbed when the research crew approached the island and
many small chicks may have perished when they fled from nests during

counts by the crew.

IM 105

143. This island is one of six islands located on the eastern side
of the GIWW at the mouth of Baffin Bay (Appendix B). All were formed be-
tween 24 April 19L7 and 5 March 1948. This island was formed as an
oval tear-shaped land mass, the result of a larger deposit to the north
and a smaller one to the south. In 1950, there was little change in the
appearance of the island. There was little or no vegetation and some
new material may have been deposited between May and June of 1950 since
the area was scheduled for maintenance at that time. The result of a
single deposit, probably made in 1953, on the southeastern portion of
the island between the two original deposits was visible in 1956. A
large deep pit and channel were formed by the force of the discharge.
Most of the effluent followed the channel back to the water and filled
the area between this and island IM 107. There was some marginal veg-
etation and a dense growth around the pit and along the channel. 1In
1961 there was evidence of further deposits on each end of the island
and a small deposit into the 1953 pit. Again, the material flowed back
into the water and the island was connected to IM 103 and LM 107 at each

end. The vegetation was thicker around the pit and channel and there was
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some vegetation on the slépes of the mound. A house and pier were con-
structed just prior to 1961. There was little other change until 1970
when two small deposits were made between 2 April and 22 June 1970. One
deposit was made at the north end near the island margin and the other
into the pit that was formed in 1953. Again, most of the material ran
back into the water. These deposits were made during the nesting season
and washed 12 Great Blue Herons nests, eggs, and young away (Barnes 1971,
Simersky 1971). In 1970 and 1971 the island, its soils, vegetation and
nesting birds were examined by Barnes (1971), Simersky (1971) and McMurray
(1971). The lower areas of the island were densely covered with vegeta-
tion including most of the smaller crown. The large crown still con-
tained little vegetation. There was little change in 197k and by 1976
there was more vegetation on the large crown.

144, The island was 4.2 ha in size and the high point was located
at the apex of the old crown and was 3.0 m above sea level. The sub-
strate was made up of fine sand, small and large shells and large pieces
of o0ld serpulid reefs, especially on the crown.

145. The vegetation has changed little since the time that it was
described by Barnes (1971) and DePue (1974). The crown has remained
rather bare consisting of scattered clumps of Heterotheca subaxillaris,
Hedyo